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Abstract of JP2Q02286419 

PROBLEM TO BE SOLVED: To provide an 
end position detection apparatus that can 
accurately detect an end position even if the 
change In the end temperature is large, at the 
same time, can be maintained easily, and has 
less restrictions in the installation location. 
SOLUTION: In the end detection method of a 
material to be earned, a self-luminance from 
the end of a material to be carried is received 
by the image sensor of a camera that is 
arranged at the upper section of a transport 
line, and the position of the end is detected 
based on the quantity of received light of the 
self-luminance thus obtained.. When the 
quantity of received light of self-luminance that 
is received by the Image sensor Is in shortage, 
light from a light source that is arranged at the 
upper section is applied to the end, reflection 
light obtained by reflection from the end is 
received by an image sensor in addition to the 
self-luminance and the quantity of received 
Tight of the reflection light obtained by 
reception is added to the quantity of received 
light of the self-luminance to detect the 
position of the end. 
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(54) END POSITION DETECTION METHOD AND APPARATUS FOR MATERIAL TO BE CARRIED 

(57)Abstract: W 
PROBLEM TO BE SOLVED: To provide an end position 
detection apparatus that can accurately detect an end position 
even if the change in the end temperature is large, at the same 
time, can be maintained easily, and has less restrictions in the 
installation location. 

SOLUTION: In the end detection method of a material to be 
carried, a self-luminance from the end of a material to be 
carried is received by the image sensor of a camera that is 
arranged at the upper section of a transport line, and the 
position of the end is detected based on the quantity of 
received light of the self-luminance thus obtained. When the 
quantity of received light of self-luminance that is received by 
the image sensor is in shortage, light from a light source that is 
arranged at the upper section is applied to the end, reflection 
light obtained by reflection from the end is received by an 
image sensor in addition to the self-luminance and the quantity 
of received light of the reflection light obtained by reception is 
added to the quantity of received light of the self-luminance to 
detect the position of the end. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the edge location detection approach of a conveyed ingredient of detecting the location of said 
edge based on the light-receiving quantity of light of said spontaneous light which receives the spontaneous 
light from the edge of a conveyed ingredient with the image sensors of the camera arranged above 
conveyance Rhine, and is received and obtained When the light-receiving quantity of light of the 
spontaneous light which receives light with said image sensors runs short Light is irradiated at said edge 
from the light source arranged above said conveyance Rhine. The edge location detection approach of the 
conveyed ingredient characterized by adding the reflected light obtained by reflecting in said edge to said 
spontaneous light, applying to the light-receiving quantity of light of said spontaneous light the light- 
receiving quantity of light of said reflected light which receives light, and is received and obtained with said 
image sensors, and detecting the location of said edge. 

[Claim 2] The edge location detection approach of the conveyed ingredient according to claim 1 
characterized by setting up the luminous intensity which measures the temperature of said edge and 
irradiates it from said light source based on the temperature acquired before detecting the location of said 
edge. 

[Claim 3] The edge location detection approach of the conveyed ingredient according to claim 1 or 2 
characterized by adjusting the luminous intensity which irradiates light from said light source based on the 
sum of the light-receiving quantity of light of said reflected light which irradiates, and is received and 
obtained, and the light-receiving quantity of light of said spontaneous light to said edge from the upper light 
source. 

[Claim 4] The dimension measuring method of the conveyed ingredient characterized by measuring the die 
length of said conveyed ingredient, or the width of face of said conveyed ingredient based on the location of 
said edge detected using the edge location detection approach of a conveyed ingredient according to claim 1 
to 3. 

[Claim 5] Edge location detection equipment of the conveyed ingredient characterized by constituting and 
becoming so that it may have the camera which has the image sensors arranged above conveyance Rhine, 
and the light source arranged above said conveyance Rhine so that light can be irradiated in the visual field 
of this camera and the edge location of a conveyed ingredient may be detected based on the light-receiving 
quantity of light of said image sensors. 

[Claim 6] Measurements-of-length equipment of the conveyed ingredient characterized by coming to 
constitute as point location detection equipment which arranges the edge location detection equipment of a 
conveyed ingredient according to claim 5 from back end section location detection equipment to the 
downstream of conveyance Rhine, and detects the location of the point of said conveyed ingredient. 
[Claim 7] The width-of-face measuring device of the conveyed ingredient characterized by coming to 
constitute as width-of-face edge location detection equipment which arranges the edge location detection 
equipment of a conveyed ingredient according to claim 5 on both sides across conveyance Rhine, and 
detects the location of the width-of-face edge of said conveyed ingredient. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a measuring device at the measuring method list which 
used the equipment and it for the edge location detection approach list of a suitable conveyed ingredient to 
detect the edge location of a conveyed ingredient and the ingredient between heat conveyed especially. 
[0002] 

[Description of the Prior Art] Conveying ingredients, such as a strip and tubing, it is important to measure a 
dimension with a sufficient precision, when manufacturing the ingredient, for example, width of face and 
die length are measured, and the hot-rolling strip conveyed rolls out and is manufactured, forming a CCD 
camera (the camera which has image sensors hereafter — or it only being called a camera) above a 
conveyance table, establishing the light source under a camera and the conveyance table which counters as 
an approach of measuring the width of face and die length of a conveyed ingredient, and performing 
location detection of the ingredient between heat is known. 

[0003] When doing in this way and performing location detection of the ingredient between heat, however, 
the light source which the conveyance table established caudad With the scale with which the lens dispersed 
from the ingredient between heat, to a dirt and cone sake It must maintain by high frequency and there is a 
fault that a maintenance is serious. Moreover, when it is going to install equipment, it may be unable to 
install by constraint of the light of the downward light source being shaded by the conveyance table near the 
rolling mill with much miscellaneous equipment. 

[0004] As an approach of canceling such a trouble, the spontaneous light from a conveyed ingredient is 
received with image sensors, and the method of detecting the edge location of a conveyed ingredient is 
learned widely. For example, having applied the above-mentioned approach is shown in the measurements- 
of-length equipment shown in drawing 5 at JP,55-12478,A. In drawing 5 , 1 is a conveyed ingredient, it is 
conveyed in the direction shown by the drawing Nakaya mark, 2' is a camera which has predetermined 
angle-of- visibility I, and 14a, 14b, and 14c are photoelectric switches which have spot-like minute visual 
field RO, Ha, and NI, respectively. 

[0005] Here, camera 2' is edge location detection equipment constituted so that a point location might be 
detected, and camera T has image-sensors 2a and image formation system 2b of 1 -dimensional one, as 
shown in dr awing 6 . On the other hand, with this measurements-of-length equipment, they are photoelectric 
switch 14a, 14b, and 14c. It consists of two or more pairs of projectors, and an electric eye, and the back end 
location detection equipment which detects optically the difference in the condition of being in the condition 
that there is no conveyed ingredient 1 in a visual field, and a visual field, and detects the back end location 
of the conveyed ingredient 1 is constituted. And photoelectric switch 14a, 14b, and 14c And the signal of 
camera T is inputted into the data-processing means 15. 

[0006] if the measurement principle of the die length in this equipment is explained, the conveyed ingredient 
1 will convey with this measurements-of-length equipment ~ having — the back end - one photoelectric 
switch 14a of back end location detection equipment, 14b, and 14c When detected, a tip measures the die 
length of the conveyed ingredient 1 in the condition of entering in the visual field of camera 2'. That is, in 
the condition of drawing 5 (c), a photoelectric switch is 14b. Although it is the moment of detecting the back 
end location of the conveyed ingredient 1 Since the tip is not contained in the visual field of camera 2', the 
die length of the conveyed ingredient 1 cannot be measured. Since the tip is not contained in the visual field 
of camera 2' in the state of drawing 5 (b), similarly it cannot measure, but it will be in the condition of 
drawing 5 (a), and for the first time, the moment photoelectric switch 14a detected the back end, a tip enters 
in the visual field of camera 2\ and is in the condition that the die length of the conveyed ingredient 1 can be 
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measured. 

[0007] In this condition, die-length X of the conveyed ingredient 1 is expressed with a formula (1). 
X=Ll+deltaL+n-L2 (1) 

LI [ in addition, ] Photoelectric switch 14a from — the distance to the criteria location (starting point) of 
camera 2 ! , and L2 or it is the distance between photoelectric switches and, as for n, which photoelectrical 
sensor detected the back end location of the object ingredient 1 ( drawing 5 photoelectric switch 14a) — 
being shown — 14a, 14b, and 14c a case — respectively — 0, 1, and 2 — becoming . 

[0008] moreover — delta — L — a camera — two — ' — criteria — a location — from — ed — conveyance — an 
ingredient -- one — a tip — up to — distance — it is — a tip — a location — detection — equipment — ****** 
constituting - having had — a camera two — f — detecting . die-length deltaS (photo detector No.l - No. J) 
of the image sensors which are receiving the spontaneous light from the edge of the conveyed ingredient 1 
in camera 2' which is tip location detection equipment as shown in drawin g 6 ~ Hata of the conveyed 
ingredient 1 ~ the manager — it is constituted so that it may correspond with deltaL. 
[0009] several [ then, / of the photo detector from which the light-receiving quantity of light of the 
spontaneous light from an edge has become more than a disregard level in camera 2' which is tip location 
detection equipment ] - detecting J - several — J is made into the edge location detection value of the 
conveyed ingredient 1 , it asks for deltaL by the formula (2), and the edge location of the conveyed 
ingredient 1 is detected. In addition, deltaL is also the edge die length of the conveyed ingredient 1. 
deltaL=300 / 1 024, and j (2) 

However, the light-receiving element number of image-sensors 2a is made into 1024 pieces, and the visual 
field of camera 2' is 300mm. It carried out. 

[0010] Since it consists of this measurements-of-length equipment so that edge location deltaL of the 
detected conveyed ingredient 1 may be sent to the data-processing means 15 and may calculate X by the 
formula (1) with the data-processing means 15, die-length X of the conveyed ingredient 1 can be measured. 
[0011] 

[Problem(s) to be Solved by the Invention] However, there was a trouble that the width of face and die 
length which were measured in Rhine which hot-rolls a steel plate may differ from an actual measurement 
using the camera which has the image sensors constituted so that an edge location could be detected like the 
above. Then, in order to study the above-mentioned cause, this invention persons constituted the camera 2 
which has image sensors so that an edge location could be detected like the above, as they showed the 
spontaneous light from the point of a steel plate to drawing 7 , they received light by image-sensors 2a, and 
investigated the relation between the photo detector location of image-sensors 2a, and the light-receiving 
quantity of light from an edge, consequently , although it changed a lot , and the spontaneous light 
reinforcement from an edge needed an edge close in the visual field of a camera 2 when the temperature of 
an edge be low in order that the cause by which the measured die length differ from an actual measurement 
might change the temperature of an edge a lot with an ingredient , it became clear that the light-receiving 
quantity of light of all photo detectors may become under a disregard level , and location detection may be 
able to be omit . 

[0012] in addition, the camera 2 shown in drawing 7 — the light-receiving wavelength of a photo detector — 
0.8 mum it is — the 1 -dimensional image sensors whose light-receiving element number is 1024 pieces — 
having - and a visual field — a conveyance Rhine top - 300mm it is - the thing was used. If an example of 
the above-mentioned result is explained, will constitute so that an edge location can be detected and the 
drawing conditions of a camera 2 will be doubled with an elevated temperature. When the temperature of an 
edge is low and spontaneous light reinforcement becomes 1/1000 when the light-receiving time amount of 
image sensors is set as 1ms for example Although the edge is contained in the visual field of a camera 2 as 
shown in drawing 8 (a), the light income of all photo detectors becomes under a disregard level, and the 
edge location cannot be detected. 

[0013] By the way, in having set the light-receiving time amount of image sensors as 1 second and a long 
time, when the temperature of an edge was low where diaphragm conditions are doubled with an elevated 
temperature, detection spacing becomes long, the ingredient movement magnitude in the meantime is large, 
and since it generates also when it not only cannot perform highly precise location detection, but detection 
of an edge cannot be performed, such an approach is not employable, in order to avoid this. 
[0014] moreover, when the drawing conditions of a camera 2 are doubled with low temperature and the 
light-receiving time amount of image sensors is set as 1ms contrary to the above-mentioned detection 
conditions Since a highly precise edge location cannot be detected unlike the location detection value j when 
the light-receiving quantity of light of a photo detector is proper (refer to drawing 8 (c)) as the light- 
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receiving quantity of light of a photo detector becomes excessive and it is shown in drawing 8 (b) when 
edge temperature is high, this approach is not employable, either. 

[001 5] Then, it is for constraint of an installation to offer little edge location detection equipment and its 
approach easily [ a maintenance ] while the purpose of this invention is to cancel the trouble in the edge 
location detection approach of the conveyed ingredient of the above-mentioned conventional technique, and 
it can detect an edge location with high precision, even when change of edge temperature is large. 
[0016] 

[Means for Solving the Problem] This invention receives the spontaneous light from the edge of a conveyed 
ingredient with the image sensors of the camera arranged above conveyance Rhine. In the edge location 
detection approach of a conveyed ingredient of detecting the location of said edge based on the light- 
receiving quantity of light of said spontaneous light received and obtained When the light-receiving quantity 
of light of the spontaneous light which receives light with said image sensors runs short Light is irradiated at 
said edge from the light source arranged above said conveyance Rhine. It is the edge location detection 
approach of the conveyed ingredient characterized by adding the reflected light obtained by reflecting in 
said edge to said spontaneous light, applying to the light-receiving quantity of light of said spontaneous light 
the light-receiving quantity of light of said reflected light which receives light, and is received and obtained 
with said image sensors, and detecting the location of said edge. 

[0017] Thus, by constituting, even when edge temperature is low, highly precise location detection can be 
performed now and the above-mentioned technical problem can be solved, or [ moreover, / that this 
invention sets up the luminous intensity which measures the temperature of said edge and irradiates it from 
said light source in the above based on the temperature acquired before detecting the location of said edge ] 

— or Adjusting the luminous intensity which irradiates light from said light source based on the sum of the 
light-receiving quantity of light of said reflected light which irradiates, and is received and obtained, and the 
light-receiving quantity of light of said spontaneous light to said edge from the upper light source Since 
highly precise location detection can be performed, it is desirable, and since using both together can perform 
highly precise location detection, it is still more desirable. 

[001 8] This invention can also be made into the dimension measuring method of the conveyed ingredient 
characterized by measuring the die length of said conveyed ingredient, or the width of face of said conveyed 
ingredient further again based on the location of said edge detected by above either using the edge location 
detection approach of the conveyed ingredient a publication. This invention which uses for the above- 
mentioned approach is edge location detection equipment of the convey ingredient characterize by to 
constitute and become so that it may have the camera which has the image sensors arrange above 
conveyance Rhine , and the light source arrange above said conveyance Rhine so that light may be irradiate 
in the visual field of this camera and the edge location of a convey ingredient may be detect based on the 
light-receiving quantity of light of said image sensors . 

[0019] Moreover, this invention can arrange the edge location detection equipment of the above-mentioned 
conveyed ingredient from back end section location detection equipment to the downstream of conveyance 
Rhine, and can also use it as the measurements-of-length equipment of the conveyed ingredient 
characterized by coming to constitute as point location detection equipment which detects the location of the 
point of said conveyed ingredient. Or this invention can arrange the edge location detection equipment of 
the above-mentioned conveyed ingredient on both sides across conveyance Rhine, and can also use it as the 
width-of-face measuring device of the conveyed ingredient characterized by coming to constitute as width- 
of-face edge location detection equipment which detects the location of the width-of-face edge of said 
conveyed ingredient. 
[0020] 

[Embodiment of the Invention] First, the edge location detection approach of the conveyed ingredient 
concerning this invention and its equipment are explained using drawing 1 - drawing 3 . Although drawing 1 

- drawing 3 have shown the case where the point of the conveyed ingredient 1 is detected, in this invention, 
the edge location to detect is not limited at a tip. Moreover, the camera 2 used for this invention is 
constituted so that it may carry out and the edge of a conveyance ingredient can be detected [ which has- 
dimensional / 1 / or two-dimensional image sensors, and has the proper angle of visibility theta ] as usual. 
Light-receiving wavelength can be suitably set to the element-number list of the photo detector of the image 
sensors with the detection precision of an edge location. As the light source 3, it shall irradiate the light of 
the same wavelength as the light-receiving wavelength of image sensors. 

[0021] In addition, the conveyed ingredient 1 which is the candidate for detection of this invention is in the 
condition between heat, and the quality of the material is not limited to steel materials. The edge location 
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detection equipment concerning this invention is equipped with the camera 2 which has the image sensors 
arranged above conveyance Rhine of the conveyed ingredient 1 , and the light source 3 arranged above 
conveyance Rhine so that light may be irradiated in the visual field of this camera 2, and as shown in 
drawin g 1 (a), it constitutes it so that an edge location may be detected based on the light-receiving quantity 
of light of the above-mentioned image sensors. 

[0022] And it sets to the edge location detection approach concerning this invention. In case the edge 
location of the conveyed ingredient 1 is detected, when the light-receiving quantity of light of spontaneous 
light 1 A which receives light with image sensors runs short Light is irradiated from the light source 3 
arranged up at the edge, reflected light 3A obtained by reflecting in an edge is added to spontaneous light 
1 A, the light-receiving quantity of light of reflected light 3 A which receives light, and is received and 
obtained with image sensors is applied to the light-receiving quantity of light of spontaneous light 1 A, and 
the location of an edge is detected. 

[0023] For this reason, since the light-receiving quantity of light of image sensors is suppliable, even when 
edge temperature is low, a highly precise edge location can be detected. The arrow head in drawing shows 
the conveyance direction, if an example of the detection result of the edge location by this invention is 
shown ~ the light-receiving wavelength of a photo detector — 0.8 micrometers the image sensors which are 
one dimension whose light-receiving element number is 1024 pieces — having — and a visual field — a 
conveyance Rhine top - 300mm A camera 2 is used, it is - When the drawing conditions of a camera 2 are 
doubled with an elevated temperature, the light-receiving time amount of image sensors is set as 1ms and 
the edge location of the conveyed ingredient 1 with the low temperature of an edge was detected, as shown 
in drawing 1 (b) In the example of invention which irradiated light from the light source 3, the light- 
receiving quantity of light of image sensors exceeded the disregard level, and the highly precise edge 
location was able to be detected. 

[0024] On the other hand, when the edge location was detected on the same conditions as the example of 
invention except it, without irradiating light, only with the spontaneous light from an edge, to the disregard 
level of image sensors, the light-receiving quantity of light is about 20%, and was not able to detect an edge 
location. Thus, in this invention, since the light-receiving quantity of light of image sensors can be carried 
out more than a disregard level, light is not irradiated but ** can also carry out the light-receiving quantity 
of light more than a disregard level when the temperature of an edge is high even if it is the case that the 
temperature of an edge is low, even when change of edge temperature is large, an edge location can be 
detected with a sufficient precision. 

[0025] Moreover, in this invention, since a camera 2 and the light source 3 are not arranged down 
conveyance Rhine, a maintenance can consider as the approach which was with equipment and it with little 
constraint of an installation easily. In addition, since the light-receiving quantity of light of image sensors is 
made as for setting up the luminous intensity which measures the temperature of an edge and irradiates it 
from the light source 3 based on the temperature acquired to the more suitable quantity of light in this 
invention before arranging a thermometer 4 from the visual field of a camera 2 to the upstream of 
conveyance Rhine and detecting an edge location as shown in drawin g 2 , it is desirable. 
[0026] Or like the above, even if it feeds back based on the light-receiving quantity of light which received 
light with the image sensors of a camera 2 so that the luminous intensity irradiated from the light source 3 
may be adjusted after irradiating light from the light source 3, as this invention shows to drawing 3 , since 
light income in image sensors is made to the suitable light-receiving quantity of light, it is desirable. 
Furthermore, since using above both together can perform highly precise location detection, it is still more 
desirable. In addition, when a thermometer 4 cannot be installed, edge temperature is received from a 
process computer etc., and it can ** so that the luminous intensity irradiated from the light source 3 may be 
set up. 

[0027] In drawing 2 and drawing 3 , 21 and 31 are variable resistors into which the luminous intensity of the 
light source 3 is changed based on the quantity of light of the temperature of the edge of the conveyed 
ingredient 1 with a thermometer 4, or the spontaneous light of the edge of the conveyed ingredient 1 which 
received light with image sensors, respectively. By the way, it arranges instead of camera T which showed 
the edge location detection equipment concerning above-mentioned this invention to drawin g 5 (a). The 
measurements-of-length equipment concerning this invention which it comes to constitute as tip location 
detection equipment which detects the location of a point Even when change of edge temperature is large, 
constraint of an installation can consider as little equipment easily [ are what can measure the die length of 
the conveyed ingredient 1 with high precision, and / a maintenance ]. 

[0028] Moreover, it is not necessary to arrange the edge location detection equipment concerning above- 
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mentioned this invention on both sides across conveyance Rhine, and that the same effectiveness as above 
measurements-of-length equipment can be demonstrated does not need to explain the width-of-face 
measuring device concerning this invention which it comes to constitute as width-of-face edge location 
detection equipment which detects the location of the width-of-face edge of the conveyed ingredient 1 . 
Drawing 4 is the block diagram of an example of the width-of-face measuring device concerning this 



[0029] In order to measure width of face with the width-of-face measuring device concerning this invention 
that what is necessary is just to calculate die-length X by the formula (1) like the data-processing means 15 
shown in drawing 5 (a) with the measurements-of-length equipment concerning this invention in order to 
have measured die length, it is deltaW0+deltaWl+deltaW2 by the data-processing machine 41 every 
moment at a short period. What is necessary is just to calculate. It sets to drawing 4 and is delta WO. The 
criteria width of face between the cameras 2 on either side, deltaWl, and delta W2 It is the edge location 
detected with the edge location detection equipment concerning this invention. 



[Effect of the Invention] According to this invention, in detecting the edge location of the ingredient 
between heat, constraint of an installation can consider as little equipment easily [ a maintenance ], and even 
when change of edge temperature is large, an edge location can be detected with high precision. 
Consequently, dimensional accuracy, such as die length and width of face, can do advantageous 
effectiveness so on the industry that a good ingredient can be manufactured. 



[Translation done.] 
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[Drawing 2] 
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( 2 ; 

i 

TffiiS^©ttB£&fflT£^M#»©$8&&B8iai# 
snfcttS^SftStaESffig&fclilSfL, ttE»g8K:&St 

uxtt e n * wmk s use g jbwc Jio *t tdBBO - 
[»*«2] tfriB«ep©ffifiSttm-r*MK. mess 

tt©Btt$M£U #6*i*«*fc»"^V»TUE3WH*» 

a3tt3«iO»K»^^TlWE3W[j9»6JH«rt-**©5l 20 
flf«rSIS-r* C tSr»«t-r<5l9*^ 1 2 KEft 

©BBti&tmaflttttBtttH:*)*. 

4fcBte*3bvT, ttE4HRi»m<Z>ft3. fe-SWittE 

MF&9I5] «B-5-r>©Jt#K:BBS*ifc-<*-3> 
t>Mtt5*^7i. K*;*i?©«W3K3lie*JIMt 

i£tmofif(n««iii r s £ 5 l rfc s e t 

£1#»£T*«^j£«f*©»BIH^BHJgB. 
[W3&B6] M:OT5£E«©ttB«tm©fHMfcB 

mitimwz&ffiB&m&imm®<k ob»7< >cdt»#j 

ittfttttt£©ft3M££B. 
IBI*H 7 ] m-m. 5 lcBtt©ttX&*m©ttaM« 

«aas«*i^?M>«a^rn[«fcEfiu wis«as 40 
&#*4©®$«©«m*tttoi-sfi«a^B«a£fi£ 

sb. 

[0 0 0 1] 

[0 0 0 2] 50 
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[«#©««] 

DA* 7 (E*T, 

7 i I* 3) SKtf, *^9i»l<dT*»B7- 

-y;p©T^K:3feaastewT. *&ia»m©ffiSfctti&fT 

[0 0 0 3] LofcU E©£3fcbTll»W#H©ttB« 

Kj£3fc£ttSfc£*©fWil9K:ck?). wn?*ftv»»*a»* 

[0 0 0 4] C©«t5^fflij§^it5*ftibT, 

&©e^*<*-s*fe u b 

fct^Lff. #IBBS55-12478^«fctt, H5fcjR-T 
*S»fcBBfc±E©3^*jBffiLTV»*C£)WR3*l 

Epr*T>&lSJlc»2l$ns«J:5fc&3Ti$0, 2' tiffi 
£©B»fc>f t*T**^9T?*Ds I4a . 14b . 14c 

[0 0 0 5] liT. /fj^72' »J3tffigPtte«r^tilT 
2* tt. H6tc*-r«k'5Jci^7C©'f *-5*-fe>tttai 

t&ftS2be«~r«. — z.<D&zmmmm-eiz. %b 

X-f y^Ua , 14b . 14c tt, J£&tt©&#afcfc<J:tf§ 

L-T, JfeBX-f y?14a , 14b » 14c ^5J;t;*^7 2 , 
©B#ttS»MS#Bl5lcA**tlTH«. 
[0 0 0 6] Jl©«?Bfc^^**S©W«BBk:oHT 
C©***3tSSBTtt. tttt%ttHl«<» 
S^nTVig, «Sg«t«ligfirB«lBfifi©V»r*l*>©7t 
«X-f y^Ua . 14b , 14c T«Wl*«3fct*lC, 3feSg 

«»l©S**««r*«fc^teJa:^TVi4 i Tito's. 

0 5 ( c ) ©tt&Tteftmx < y 7tfl4b tftt*%tm 

l©BJBffiB**fflbfc»W-C*«39«, 

2' ©B*rtKA-3TVi&«r>©T»«Ra*mi©**tt 

WJ6T#f. 0 5 (b) ©«Ji-e i b5fe4i^*^7 2' © 

«»rtfcAoTV^j:V>©TB«lCS}^-C*&lri*r m5 



( 3 ) 

3 

mmmn 1 ©j^#^t?3 sttsgtft^rvs*. 
{0 0 0 7] do«^»ciJi/vr> tiffl&ttme>&t<x 
am (i) rssns. 

X = L, +AL + I1-L. ........ (i) 

ft L , -i y 344a f3 * 7 2 ' ©g*£{£ 

e cssjS) art?©BB8. l, immx* ^nowc 

■& 0 . n >U— 1 ©»Sgfl:g£ 

(H5 Trtt3Wt;*-f s^Ma ) ftiRU 14a 

. Hb , i4c ©s^-tn-fno, 1. 2<tfts. 10 

[0 0 0 8] ALU *^52' ©S«NfcB*>6 

5t, &«jt$mi©^a&a>s©e^£a3tLT^s 

[0 0 0 9] 5fe«8<t««a«BTfe-&*^5 

2' T»i. «ffla>s©efStt©a^sjM*tHV'^;i'.K 20 
± t j&o t w*a**? ©* j *«arr « c «ko 

(2) ciOAit**, ^&*mi©ss«&s**& 

A L =300 /1024 - J • •• (2) 

B.U — 5*fe>!m©ft3WH?*ttll>MBfcU * 
^72' ©|gStt300aim itfc. 

[0010] ^©fi$*3£»firtt. «tb*tifc«jem 
#»i©«BHt«AL*«jwnaa*ai5KasftT> m 30 
jm&s^bib-ws (i) ic i 0 x <k 5 

[0 0 11] 

[5!^*««ftU«fc5<J:f*B|j8] b*>UfttftS, ±E£ 

*iV»5IWBj(S*«*-»&. #f2in#e>«, ±B 

U «fl«©$fcjfS«*>S©g3S#4B 7 tc^"Ti: 5 fcLT 
-f ytiz-ttta-MBfeU -f *--5H*>!tta©a3fc* 
^^fc*^&©a3fc«*£©W«*PHEU&. *© 

«fc^T««©ja**«*€r<J6t>*fc»ic, ss«*>s©i 
BteU JS»©jas*«fiv»t*Ctt, 
*^5 2©«SP"gC<fflS5XoTV^tc:fc*^t>^'r. ^ 
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[0012] ft*, m 7 \ZTR?j}*72 it. a%£?-© 

atti£fia<0.8 jilt, B3fe£?Bft t 1024fl©l&7G'f 
*-.SHr U >±-C300mni 

-?»«<b©$&Jii/fc. .ten*©— m*%ffitzt.* 

Sgft&gjW/lOOOfcft^.kSftt^Kira. 08 (a) \Z 

tftoT. *flMW©tttfi* t fT*.TV»fcV»©'Cfc*. 
[0 0 13] tidT, C*lfrBatr«fe&fc. 

<, ^©&ma<fr*ftv>«£- j &s&£-r ; 5©-e, c©j; 
[ooi4] ifcfc, ±aa©*w*fri:»4s*rK, 

3tsR ; f©a^fiJt«5&*a*ia^TL.*v^ as (b) c 

Sr<fc 5fc. aftSH t ©a?t7taa t iiIEftS£ <H8 

(c) #88) ©&«Btti«J fcSftoTUf:V>, HEflf^ 
ftSflaMifi©*feffi>&*fTilftV>©T\ £©£&«£gjfl?« 

[0 0 15] *iT, *»W©gtttt, _hB^*Sffi© 

^->x*««JJT» d^«B4B»f©<WiB56^&^aB5fiCiB 
*ffltt«i9J:tf*©*tt*SWrr«2:i:K:**. 
[0 0 16] 

[BlB*«l*~r -5ft:&©^®] *%?g«> ttJSSI«^© 
««*6©a«3t*lB»5-f >©±^KB«**i&*^ 

*yt©a*ft«ic*^TtMB«i»©«Mi««ka-r*« 

««»»©«WMt««ttl5&i*K:45WT» mE-f^-y-fe 

>ifTa3t-***e*3t©a*)tt«39 t 5FJST**&ic, «t 

6ti«WBsi**©ajtt»Bftt»Be»3t©a3t)t«c 
[0017] z<»£.o\zmfctz>z.t\z£.*). i%&mm 

J: -9 left 0, ±E»B&»»T?#-5. *»Wtt. 
±EC*ViT, WBSfflg?©tt®Sr^m-rSHaf'x 



( 4 ) 

5 

mtv&t&tm. & me a ** ©s^ta t ©ft »c« ^ 

TBEa^SBI*r*3fc©B«*BaFr*££j!«. «t 

osii^fg^tte^m^fT^ c ©-e»£ b < » 

fc4fcBBffl*fr3£i:#T*«0T»*bV». 
[0 0 18] $ 4eBM£. ±Eo^f*l*fc 

E«©BBB*m©*«4tBBtB;fr*«B v»t»iu s*i 
s«»BBEB&Btmaffewrr« n £ -r 

*«B£*m©*B»£^fcT*£fcVC#*. -bE 

*jacfcfflu»***wtt, BB^-f^o-kacBBstifc 

ft<5~£ i -T %*«&#»© BaWBBBHJBST? 

[0 0 19] *£Btt, ±E©BBBttff©Btf 20 

ffi@&ffigB£&SgSSB<i£B&ffigBcfc DBB9-T >©T 

bakes u BBBB£tm©5&i&©ttB«ftai-r 

-5$fc$SS$<£B*fc£HgB£ bT«fifcbTft S C ££«#£ 

siritt, *bbb. ±E©*B£Bit©«&ttB«ifi£ 

©«Bffi©ttB**U-r«aB8ttBBfflgB£ LtS 

[0 0 2 0] 30 
[&B©£K©»B1 *t\ H1-H3*JBV»T, *56 
Bfc**ttB«^©«»ttBBtB>WS:&J:tf*©»B 

c-Qwrmwrs. @i-i3?n &it&Mtmi<z>ft 
*»ft*tH-r*»«-fc"3v>r*br**««» *BS3T 

5BMKffl MS* * 7 2 tt 1 &7c3;fc« 2 JfcTCO-f ;* -i? 

r-, &B£i^eB&*m©BB«Bai'?««£9icB 

BtffcS*«ftttB»«M©Bffl»*KJ:t>TBSDfe» 40 
*££j&«T**. ftSg3£bTtt, -f * -5>-fe>tf— © 

«3t*« t n i;»«© # sbwt * « *> © £ s ti r v» 

So 

[0021] *Bg©Bffi**-?*«£B£*m- 

*fB^t«5«sai5fire«a«ej±s 01 (a) tc«-r<t 
«a»»i*r»i©»a5-f >©±^fcEssfifc-f 

*1&*B3£SB*. ±8B©-f^-^-fe>1t©g3fe3tt« 50 
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[0 0 2 2] ^UT, *BBICffSttflMKBftfB;&£e 

B&fc. BBfc±#CEBS*ifc3fcB3j8ft&3tt*BB 
T^*-S>fe>tf-eg#U B3tbTB&tt*BM3fc3A 

Bnr«. 

[0 0 2 3] £©£:©£, <*-3Hs>tf©B3l|Bttas 

JMBBBB©BW*fr5 B*©$eBHi. 
»2l#fa*SbTV>s. *K9iK:J:«4MettB®Mmiji 
«©—«**•«-£, 5BWF©a«»*jW) 8tfm 
B3fc*^»j6*1024B© 1 5fc7C©-r * - > U 
*>-0«S*tBSl7-f >±T?300nro 5 2 Sffiffl 

?©S%BB£lulcB£bT£V>'C, SIW©i&ft©<£ 
v»BB«*mi©B»BB*«iiJbfcfcii5» 01 
(b) #B3*>&#«Bltbfcf8§liWT 

0, BBB&BBttBaftfBtffTX.fe. 
[0 0 2 4] dtltC^LT. JtttBBe-rfc, -tftBW- 

tt»WBfcBC*ff-«a«ttB«Biaufcti:*, sas* 

^S.©S563t©*-Ctt. B3K3tta*»-f *-5Ms>t>— © 
B(Bl>"*;HC#bT20XB*T»D. BBffiB*BtBT 
Zttftolt. E©«fc5 fc. *BMTtt. BBOBBWB 
V»B*T*oTVf*-5>te>#-©B3tt»*ftBHil' 
"WSLhfcf* C ttfi-CZ. £B0B&#SftV>a&fct;£ 
JttfcBB* "bB3tt*B*Bffl l^WBULKifS £ 
#-e**a»&, ««B*oBfl:a«**v>«*Tt>, 

[0 0 2 5] *»KT?«, *^?2Wtf3«3 

"b-6V>fc»tti:r*Il£*»T*«. ft*3» *BB"C»4, 
@2C*-TJ:'5{C, BSW4^*^7 2©SS'«t>3SS^ 
5-f >©±BWfcEfi UT, «BBB«BU-r«Ml=« 
mnmt&Wfeb, »6*i*flBfcB^ViT3«B3*>& 

M^-r-s^©^*is^-rs c ta8«-f * -y-fe>tJ— © 
[0026] asic^-rj;^ 

JC, >feB3*»63t*BBb)t:«. *^5 2©-f^-S>fe 
~CS^bfcS3t3tBKS^T, %B3 4*&BB 

-ra^©^s?&§s®rr5i-5{c:, ^w-HA^^bT 

B«JS;B3e>l6BfcTf**fi!)-W*bt». ±S2 
©WB*BB-r«J:3fcfa©fl», -BtSBB^B 

BB4tRBT*a:wJ:5a:«*fctt. ^P-fe^.n>lf 
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[0 0 2 7] 02. 0 3l:feHT, 2k 31te, SS?tt4 

T*-5o idST, ±fB©*3BEfc«3S8SMfrBfcttJg 
S£05 (a) fc^Lfc**^' OftbOCSSL, 
&ffi^©ttB£tfcffl-r-5&S)SKfcfi&Higfi£ LT«j£L 

[0 0 2 8] *fc» ±B©*»9Ifc«**MHfcfi*ai8- 

fc-S. 20 
[0 0 2 9] *»Mfc«*SSSl3e««K«tD, S2£ 

miziz (i) k*o«sx 5ic-rtt«j: 
sic»i, aajBTja^tajwaaaiiiciDAw, +a 

W, +AW, £{Rg:-rn«±Vi. 04IC:fcVVT, AW, 
»4fefe-©*^^2«©ailWI, AW, - AW, ttv #8! 
Wfc«*WWaatttiHBacJ: D*ffib«:«BWttaT* 

•5. 

[0 0 3 0] 30 

woftms^fe^Stat-rsjii^'c*, aoaaa* 
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utaf-ea*. *©&*. fi*^a«©^aaa^ft» 

[■B®ffiB&K9l] 

[Ei] (a) te*8?BK#£S8&fte&ffige©aj£ 

0. (b) J3*«WfcJ:**m»**tt3M«*itt&l'fc 

[02] *»^^vi«»*u^aw«iaaa«Bo« 
[03] *»?gcffl«ri2.fla©»*ixV»s8SM£aaffi«B 

©«J5fc0T<fe-5. 

[04] *£9!ictt«Ka&8B0!>*&B-?&«. 

[0 5] «£*©fiS«l3t^B©a«0-^*S. 

[06] -f ^-it 
2>. 

[0 7] *58WKBV»fc-r/-S?fe>'***'4"**^9 
©— 0©EB0T?&S. 
[08] H 7 fcwl^fc* / 7fcJ:4«»ttWlW»*0 

[«F#©ISJBJ] 

i ttaatm amttm 

2. 2 ' fl*? 
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2b ssa* (u>X) 
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21, 31 pJ^StfElg 

41 SSff&Sgg 

AL, AW S8SB©&B 
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